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I PURPOSE OF paOJBCT 

Project MX-794 1st 

(a) in eighteen months' study and engineering investigation 
of to* guidance, propulsion, launching and aerodynamic 
problems ««•»-«»»«»»g in a race—andation for the mil- 
itary charactariatiCB and design of a supersonic gadded 
ground-to-air pUotleaa aircraft o&pable of inter- 
cepting and destroying hostile aircraft operating at 
altitudes np to 500,000 ft., at speeds up to 4000 mph, 
at ranges sufficient to prevent daaage to the defended 

(b) A twenty-six months' basic research and engineering 
evaluation in the field of guidance techniques, pro- 
pulsion methods, supersonic aerodynamics, servo- 
mechanisms, fuel chemistry, launching procedure, 
fusing and missile performance. 
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II SDMHARX OF YORK CONDUCTED DURING THE PERIOD 1 DECEMBER 1946 
1 FEBRUARY 1947 

(a) Aerodynamics 

1. Studies Here completed of a two stage rocket 
showing the influence of the boost rocket on 
gross weight and time to reach altitude. Dy- 
namic stability analyses have been made of a 
craft at high altitude where aerodynamic forces 
may be ignored. 

2. Design of the supersonic wind tunnel, including 
most of the assemblies required for initial test 
operations, TOB completed. All required items, 
except the vacuum pump, have been delivered, and 
installation is proceeding. Tests relative to 
certain design and construction details have been 
carried out. 

(b) Eaaiga 

1. Design work has been scheduled for completion 
by 1 June 1947 of the Phase I study using 
rocket power. 

2. Preliminary design studies of a number of single 
stage and multi-stage liquid rockets nith and 
without solid rocket boost were completed, and 
studies of a possible test vehicle for guidance 
and control system tests were initiated. 

3. Studies have been made of the magnitude and 
method of application of control forces re- 
quired by the final stage of a multi-stage 
missile. 

4. Further information on shaped charges and frag- 
mentation warheads has been obtained. 

(c) Guidance 

1. A preliminary guidance systems planning report 
has been completed. 

2. The command guidance system is in the design 
stage. 
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5. 

4. 

5. 

Steering equations for solution by the 
puter have been formulated for the ease 
unpowered flight. 

of 

Preliminary studies of the honing problem 
indicate that either ground illumination of 
the target or infra-red systems may be 
workable. 

Work on the micro-wave test laboratory has 
continued with test equipment being assembled 
as complete sets of components are received. 

(d) M"fflnwM'H' 

1. A general survey of launching methods» in- 
cluding an analysis of the electric launcher, 
has been completed. 

2. Preliminary design studies of launching ramps 
and solid fuel rocket boost units have been 
continued. 

(e) 

1. A method of solving the point mass homing 
problem has been developed, and may serve 
as a basis for computer design. 

2. Studies have been initiated of paths of 
W4W4MMM fuel consumption within the atmos- 
phere. 

(f) Propulsion 

1. Kan-Jet performance studies have been ex- 
tended to both lean and rich fuel-air mix- 
tures. 

2. Performance studies of the turbo-jet engine 
are being completed. 

5. The flame speed apparatus has been completed 
and placed in operation. Studies of the 
effect of moisture on flame propagation have 
been initiated preparatory to undertaking the 
scheduled study of turbulence effects. Appa- 
ratus for the investigation of heat transfer 
problems has been designed. 
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4.   Calculations for the construction of an en- 
thalpy-entropy dlagrm for nitric acid - an- 
iline with a mixture ratio of 8tl are marl/ 
complete. 

(g)    Research Techniques 

1.   Investigation of the absorption aethod of density 
measurement   in supersonic sind tunnels has been 
continued. 

(h) 

sork has been done on pulse position Mod- 
ulation for telenetering. 

of the staff visited the organisations listed 
belowt 

Activity Visited 

Aberdeen Proving Ground, 
Aberdeen, Md. 

Guided Missile Branch, AAT 
Washington, D. C. 

Ballistic Branch, Res. & 
Der. Div., AAF 
Washington, D. C. 

Bendiz Aviation Corp. 
Eclipse-Pioneer Div. 

General Motors Corp. 
Research Laboratory Div. 

Reaction Motors, lac/ 
Dover, N. J.     / 

Air Materiel Command, AAF 
Wright Field, Dayton, Ohio 

Susiecjfl Ptftomsed 

Fragmentation 
charges 

Shaped charges, Frag- 
mentation charges, 
solid rocket boost 
units 

Test program on the 
German A-4 rocket to 
determine the damage 
necessary to effect 
a kill. 

Gyros & servomechanisas 

Gyros & servomeohanisas 

Siaes, weights, and 
availability of various 
liquid rocket units. 

Hydrogen peroxide as a 
liquid rocket propellent. 
Gyros & servoaechenisns. 
Heights of rocket com- 
ponents. Supersonic 
wind tunnel calibration 
and test program. 

^*4-Äjü.«i.-y.. 
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(1) 

Dr. C. W. Killer 
Rochester, I. I. 

Evans Signal Laboratory 
Belnar, S. J. 

Ball Talapbona Lab. 
Murray Bill, H. J. and 
Whippany, I. J. 

Bawl Research Lab. 
Anacoatia, D. C. 

Ohio State Univ. Research 
Foundation 
Colunbua, Ohio 

Boeing Aircraft Co. 
Seattle, Washington 

California Institute of 
Technology 
Pasadena, California 

Personnel fron the following 
contraotort 

Coaputer design 

Tracking and early 
warning problans. 

Oeneral guidance 
proble 

Radar Search and 
tracking 

Radar reflections 
fro« rocket-type 
sd-asiles 

Laboratory facilities 
and general progress 

Laboratory facilities 
and general progress 

organisations visited the 

Ylg^Tfi Group 

Langley Manorial Aero- 
nautical Laboratory of 
the HACA 
Langley Field, Va. 

Air Materiel Coamand, AAF 
Wright Field, Dayton, Ohio 

Res. & Eng. Dir., Uq. AAF 
Washington, D. C. 

Subjects Discussed 

Aerodynaaice and super- 
sonic wind tunnel 

General progress and 
probleas 

General progress and 
probleas 

(j) Conclusions Drawn froa Visits and Conferences. 

1. A single shaped charge, fixed rigidly to the nissile 
body will probably not be an effective warhead for 
this project. A battery of shaped charges, and/or 
continuous orientation of the warhead would greatly 
increase the effectiveness. Cylindrical frag- 
mentation warheads nay prove to be very effective 
at high altitudes, and should be investigated further. 
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S. Hydrogen peroxide is not feasible as a fuel for 
this project because of the danger in handling 
and storing ahich results fron instability'. 

8. Little theoretical or experiaental inforaation is 
available on effective radar reflecting area of 
rocket-type missiles. Experimental work is under 
way at OSO" and Federal Telephone and Radio (under 
Evans contract)» and at NRL which should give 
applicable preliminary inforaation in 8-4 months. 

4. The NRL IQD 850-aile search radar set is not 
specifically designed for this project and does 
not exactly aeet requirements but it represents 
a notable advance in search radar design. 

5. At present, materials for absorbing radar naves 
are not directly applicable to guided missile 
surfaces for mechanical reasons» Applicable 
materials are being investigated. 

8. Recent experiaental work on simultaneous lobing 
systems at BTL and NRL confirm many earlier 
theoretical predicted. 

7. The control system computer and systems tester 
being designed by BTL for Project Nike appear 
to have many points in common with the re- 
quirements of this project. 

8. The rather long solution time, 2 seconds, of 
the mark 56 Computer is not due to its electro- 
mechanical design but mainly to the smoothing 
time required by the radar data. The settling 
time of the rest of the oomputer is about 0.2 
seconds which might be reduced to 0.05 seconds, 
making this type of coaster practical for use in 
connection with this project. The problem then 
would be one ol" supplying the input data rapidly 
enough to decrease markedly the smoothing time. 
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III AERODINAHCS 

Studies have bean made of a two stag« rocket, the first 
stage being a dry rocket-boost and the aeoond stage a liquid 
rocket. The results indicate that the total tiae to reach 
design altitude and the gross weight» are to a large degree 
functions of the velocity at the end of the first stage and 
not of the altitude at that tiae. The influence of toe boost 
velocity and altitude upon the gross weight and percentage 
fuel required for the liquid stage are shown in figures (1) 
and (2). 

Consideration has been given to the flight path. The 
calculations indicate that the trajectory of an "arrow 
stabilized" missile, one in which the thrust is tangential 
to the flight path, is a desirable type. 

A study has been aade of the dynamic behavior of the 
craft at high altitudes, where aerodynaaic forces aay be 
neglected, and its Influence upon stability and control. 
The control response will be through the action of the jet, 
and is assumed to be a function of the motions of the aissile. 

The results indicate thatt 

(a) The moment of inertia change due to fuel ex- 
penditure should be kept to a minimum. 

(b) For the cases investigated the control motion 
should lead the missile motion. 

(c) It is necessary to have damping in the control 
system. 

(d) Jet damping has a negligible effect for the 
cases studied. 

(e) Drift is a result of the oscillation of the 
missile and it can be eliminated by intro-' 
ducing a term into the control system which tends 
to oscillate the control force in the desired 
direction, thus causing the missile to turn into 
the proper course. 

As an example of these results, fig. (3), a plot of the 
pitching displacement is shown for a particular configuration 
and control function. 

The design of the supersonic wind tunnel, including the 
three-component balance system, was completed. ThiB includes 
the design of accessories, such as the dollies required for 
window removal; required instruments, such &s the schlieren 
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ter and shadowgraph equipment and the multiple mercury- 
bank) and certain iteas necessary for calibration. 

Steel work construction and equipment installation »ere 
nearly coapleted. The vacuum tanks were reinforced and their 
positioning end manifolding alsost finished, the drier, dust 
collector, and heater are mounted, and the required steam, 
rater, condensate, and electrical servicing «ere Installed. 
The vacuum pump is in transit froa the manufacturer and is 
expected shortly, all valves and piping sections, including 
the various transition sections, are either installed or 
ready for installation. The storage air bag has been checked 
for leaks, the nose piece is in place, and the air bag is 
ready for aounting. The screen section has been completed, 
and the main butterfly valve has been installed and rigged 
for hand operation. 

In the test room the following items are completed and 
ready for installationi 

(a) The slide valve section 

(b) The nozzle section, including the II = 1.3 nozsle 
und plexiglas windows 

(c) The test section with plexiglas Windows 

(d) The pressure box 

(e) The window dollies 

(f) The shadowgraph screen 

(g) The diffuser section 

The balance system and also apparatus for check-out tests on 
the strain unit are under construction. 

The balance system as shown on fig. (4) operates through 
the use of three units wnich record the bending in n beam by 
means of wire strain gages. The loads from the model are 
transmitted into a semicirculer ring which is rigidly fastened 
at the ends to steel tubes. These tubes are set into circular 
rings which are external to the test section; rotation of 
these rings controls the cngle of attack or the model. The 
rings are supported by rollers which transmit all the forces 
into F. steel frame. This frame, in turn, floats on a three 
point support, the three points being the bending beams. A 

3 

i 
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windshield for the seal-circular ring is fastened to cir- 
cular steel tubes which are independent of the force tubes 
and the loads fron these tubes ere carried directly into the 
tunnel walls. The windshield tubes tie into separate cir- 
cular rings, for adjusting the angle of attack, and a 
dutch arrangement disengages the windshield fron the force 
ring once the angle of attack has been set* 

The aanoaeter bank is nearly eoapleted. Photographs 
of various components are shown on figures (6) - (16)* 
Plan and section views of the tunnel were shown on fig. (6) 
of Progress Report nuaber 4 (ÜHR-4). 

a series of tests conducted on aodel tanks indicated 
that the addition of four stiffening rings would increase 
the falling load of the vaouua tanks under external pressure 
to 40 lb per sq In. Photographs of the aodel tanks are shown 
on figures (M) and (17). The full sised tanks were reinforced 
in accordance with the results of these tests. 

Tests were conduct«! to deteraine the diaaeter of glass 
tubing and rubber tubing aost adaptable for the tunnel op- 
eration. • Tests were also carried out to deteraine whether 
the aanoaeter bank can be claaped off so that pressures aay 
be read after the tunnel has ceased operation. The aethod 
waq found to be practicable, and the design of the aanoaeter 
bank is being adapted to use this system. 

A tentative calibration prograa has been established 
and the necessary aodels are under construction. This 
prograa along with an initial testing prograa, has been 
discussed with the Air Material Coaaand. 

The initial wind tunnel test prograa is to include the 
followingi 

(a) Determination of oody profile shapes to give 
aerodynamic stability without fins or with 
reduced size fins. 

(b) Diffuser tests to give basic information in 
regard to raa-jet inlets and to iaprove pressure 
recovery or efficiency. 

(c) Measurement of skin friction to determine the 
effect of Mach nuaber. 

I 
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*ig. (5) 

SKETCH SHONE*} NOZZLE, TEST, AND 

DXRFOSBR SECTIONS ASSEMBLED 
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ffig. (6) 

VACUUM TANK INSTALLATION - 29 JANUARY 1947 
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WIND TUUNBL «OZZLI FOR M > 1.9 
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MOLD U3SD IM CASTIMJ KIND IONNSL NOZZLE 
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Fig. (10) 

FHSSSUHE BOX 70S ÜBST SECTION 
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Fig. (11) 

DIFFUSER SECTION 
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FIK.   (12) 

DIFFUSER BCK 

i 
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Fig.  (13) 

NOSB PIEC3 FOR STORAGE AIR BAG 
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BUTOEHFLY VALVE 
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Fig.   (IS) 

TRANSITION PIECE 

k 
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Fig.  (16) 

aCDHL VACUUM TASK VirTHOUT EEIKFORGBIEH? 

I 
4 
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»18. (17) 

HKINFORCKD MODEL TANK AFTSR FAILÜHK 
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IV DESIGN 

Preliminary weight and performance studies of possible 
missile configurations meeting the specifications of this 
project have been continued. Stuaies of single stfge self- 
launched liquid rockets indicate that this type of con- 
figuration will be excessively large and hecvy in order to 
meet the design specifications unless new fuels of higher 
specific impulse can be developed. Current studies are 
based en nitric acid-aniline or similar fuels having e 
specific impulse of the order of 200 lb sec/lb. 

Systematic studies of the effect of liigh initial 
acceleration in the size and «eight of the second stage of 
a multi-stage configuration appear to indicate that initial 
boost accelerations of the order of 40 g for periods of 6-7 
seconds may offer the possibility of very considerable re- 
ductions in the size of the final stage, although this ad- 
vantage is offset to s-me extent by the ltrge sizes of the 
solid rocket units required. Typicrl curves showing gross 
weight and component weights of a liquid fuel rocket vdth 
an initial solid fuel boost stage as functions of duration 
of first stage acceleration ere shonn on fig. (18) for a 
nrnximum peceleration of 40 g. Similar curves may be 
plotted for other maximum cccelerations, end cross plotting 
will permit the selection of the proportions if fording 
minimum gross weight or minimum first stage height for the 
given configuration. 

Preliminary design studies of multi-stage liquid rockets 
with and without an initial solid rocket stage are being com- 
pleted, with systematic variation of the design ptremeters in 
an attempt to determine the most efficient proportions for 
each type of configuration. The results of til design studies 
are being tabulated to serve as a basis for selecting the most 
promising design or designs which are to be subjected to 
further and more intensive investigation in order to formultte 
a definite design proposal for this project. This work is 
being scheduled for completion on or about 1 June 1947. 

A study has been made of various systems of control 
for the fintl stage of a multi-stage craft, lor purposes of 
comparison, the craft was made as small as possible con- 
sistent with the components to be housed cithin the shell. 
These components included guidance equipment, warhead, con- 
trol equipment, tanks, pumps, valves, piping, rnd burners. 
Fuel capacity was based on full control for guidance end 
stability for a period of 100 seconds. The t«sumed control 
required was sufficient to correct an error in heading of 
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approximately 1° with the craft ten miles fro» the point of 
interception. Theae values were assumed for cooperative pur- 
poses only, and are not to be construed aa proposed perform- 
ance figures for a craft aeeting the specifications of thia 
project. 

Sketches showing the principal characteristics of the 
control systems investigated are shown on fig* (19). The 
systems of control are aa follows! 

(a) Trajectory control, or displacement from the 
flight path, by means of four radial liquid 
rocket burners located near the center of gravity 
and thrusting in a direction normal to the flight 
path. Stability is provided by four liquid rocket 
burners oriented parallel to the axis of the missile 
and provided with jet rudders. 

(b) Trajectory control as in (a), but stabilization 
by means of three liquid rockets thrusting parallel 
to the axia of the missile. Two of theae burnera 
ere of small size and are placed 180° apart on 
the periphery of the missile. These unite are 
pivoted and rotate in opposite directions to pro- 
vide roll stability. A third unit, which ia con- 
siderably larger in size, is placed directly on 
the missile axis, and rotates through a 40° cone 
to provide pitch ind yaw stability. 

(c) Stability as In (b), but with no radial burners, 
and with the central axial burner of larger sis». 
Trajectory control ia provided by rotating the 
entire missile so as to direct the thrust of the 
central burner at right angles to the flight path. 

A considerable weight advantage in addition to the 
simplification inherent in the smaller number of burners 
favors missile (a). However, this advantage may be offset 
by the loss of time in rotation of the miaaile before tra- 
jectory correction can be applied, and the added complication 
in the required guidance, gyro stabilization, and possible 
warhead orienting mechanism. Differences between (a) and 
(b) are mainly mechanical in character and relative ad- 
vantages and disadvantages cannot be resolved without add- 
itional studies. Times of rise and decay of control thrust, 
methods of minimizing center of gravity travel, end means 
of insuring minimum gross weight at the start of the homing 
stage are factors which must be investigated before theae 
studies can be considered complete. 



80 

aiCHii  
Or «OIMmiNO MCTAKCH 

CmVUSIlY Or MICHIGAN 

3CHCMATIC   JMA6RAM5   OP PROPOXD 
nOSME   CONTROL   SV6TCM5 

^»IIIITI '«•RIM.   JffiMCft 

MULTitmac      m*Hc 

FINAL    STAGE 

3V3TEM A 

3V3TEM 6 

3V3TEM C 

BTKBWL CHABACTKHI3TICS OF 

foasiEU sssnus OF comma. 



SECRET 

Report Ho. tlUR-6 • Qf mcUMM Pag« 81 

Preliminary design atudies have been made or a test 
vehicle which is under consideration for the determination 
of the characteristics of control systems such t.a  those pro- 
posed above. Static tests in the atmosphere or in a low 
pressure chamber r.ould bi supplemented by flight tests of a 
snail rocket, which corresponds to the final stage of the 
multi-stage rocket shown on fig. (19), and which would be 
elevated to the upper limits of the sensible atmosphere by 
means of a larger rocket. The test vehicle is predicated 
on the use of small burner units currently avrliable, keeping 
the overall size of the rocket to a minimum. Approximate 
characteristics of the test vehicle are as followst 

Cross weight 850 lb 
".eight empty £81 lb 
Duration of atebillzed flight 45 sec 
Duration of control application 10 sec 
Number of liquid rocket burners 4 

Design studies of the large rocket which vould be used 
to elevate the test vehicle to high altitudes have not been 
initiated as yet. 

Further information concerning shaped charges appears 
to indicate that a single shaped charge, fixed rigidly to 
the craft, will not be an effective warhead for use in 
connection with this project. If shaped charges are to be 
used, it is advisable to have them in multiples. The added 
effectiveness of fragmentation at high altitudes makes it 
advisable to consider the possible use of a cylindrical 
fragmentation warhead. In either case, it »ould be advisable 
to mount the Karhead so that it could be oriented in response 
to homing commands if it is to be used in a craft that does 
not continuously point toward the target, or in case os- 
cillations of the craft in response to control forces are 
not highly damped. 
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V GUIDAMCB 

The general plan of attack to the guidance problem la fairly 
well formulated at the present time. A block diegraa of this 
overall guidance plan is shown in fig. (SO). Of the various 
units shown.in the figure, work has been concentrated mainly on 
the conwand guidance system, the computer and the honing device. 

The command guidance system has crystallised to the point 
where it appears desirable to increase the number of tr>—nixl 
channels from three to seven. The increase over those in the 
last report is primarily for the control of the homing head such 
that it will operate as soon as it comes within range of the 
target without scanning. The seven channels at present are» 

(a) Roll commands 
(b) Dp-down commands 
tc) Right-left commands 
id) Homing head elevation commands 
Cej Homing heed asimuth commands 
if) Arm warhead - self-destruction commands 
(g) unassigned 

The tentative specifications are» 

ft 

ft 

Pulse width, marker and range pulse 
Pulse width 
ReceiverAf 
PRF per channel 

.7 /is 

.S5/&S 
6 megacycles 

500 

A functional block diagram of the command coded trans- 
mitter is shown in fig. (£1) and the receiver decoder is 
shown in fig. (22), along with explanatory wave shapes for 
various sections of the circuits. 

Analysis of the computer problem has continued with the 
result that preliminary steering equations, based on geometrical 
relations that must exist between velocity and line of sight 
vectors for collision, have been set up. These equations are 
expressed in terms of slant range, elevation angle, and asimuth 
angle, and rates of change of these quantities, the same in- 
formation that is received from conventional tracking radars. 

Although a number of simplifying assumptions have been 
made (i.e., the ignoring of atmospheric effects, variation of 
gravity, evasive action of target, inability to wipe out un- 
desired components of momentum instantaneously, and exact time 
and place of interception), it is possible to gain from 
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.these equations some Insight Into the sort of operations the 
computer «ill be called upon to perform, «nd to learn to some 
extent the effect of errors, Inherent in the tracking system, 
on ability to guide the craft« 

It is expected that further investigations, now being 
conducted, taking into account conditions for minimum fuel 
consumption, will in the near future lead to the equations which 
will provide definite basis for construction of an experimental 
computer to solve the homing problems. 

No existing radar homing or interception equipment sat- 
isfies the angular accuracy or range requirements of this pro- 
ject. Pulsed and CT craft-borne radar as well as ground 
illumination of target and Infra-red methods of acquiring 
homing information have been investigated. The mnrlmwm ranges 
which could be expected from the application of existing 
techniques and equipments to these schemes have been cal- 
culated for comparison purposes. The most promising method 
of improving each system is now being considered and will 
lead to a final recommendation as to the most desirable of 
these. A development program probably will be carried out 
along at least two separate lines of attack if the choice 
appears marginal based upon the information at hand today. 

Equipment for the microwave test laboratory is being set 
up and put in working order as rapidly as complete sets of 
components become available. In addition to working models 
of radar sets, a fairly complete Z-band test set up (in- 
cluding a spectrum analyser, test oscillators, bench equip- 
ment for making standing wave ratio and power measurements, 
and a bell jar with electrical connections for testing micro- 
wave components at low pressures) is already in service. 
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VI LAUNCHING 

k survey or launching systems baa been completed «hieb in- 
eluded gun launching, catapult launching, rocket launching, and 
a detailed analysis of the electric launcher. Fro« this it 
appears that rocket launching is probably the simplest and least 
expensive type, and is mil adapted to the design of portable 
launchers, if such are aesired. The analysis of the electric 
launcher included studies of the DC linear motor, the Northrup 
inductive launcher, and tue uestinghouse electric catapult, 
which is essentially a linear induction aotor of the squirrel 
cage type. It appears that any electrical launching device 
will be large, immobile, and very expensive. It will be justi- 
fied economically only if frequent launchings are to be made. 
Studies based on the acceleration of a 28,000 lb projectile to 
1000 ft per sec with a constant acceleration of SO g indicate 
that the total input to the launcher, for both the DC and in- 
duction launchers, will be of the order of 2,000,000 tor in 
approximately one second. In the case of the DC launcher, this 
will require the transfer, by high velocity sliding contacts, 
of currents of the order of 8,000,000 amperes, with consider- 
ably smaller currents in the case of the induction launchers. 

Preliminary design studies were completed of an aluminum 
casing for solid fuel rockets, assuming an internal pressure 
of 1000 lb per sq in., a burning temperature of 5000 °F, and 
a burning time of 4 sec, and of a solid fuel booster unit with 
a toroidal shape. This shape was investigated as it appears 
to offer the possibility of equalizing the thrust from a num- 
ber of nozzles. 

Preliminary design studies have been started of a launch- 
ing ramp for a finless type of craft. Structural drawings 
have been started of a launching ramp for a finned missile. 
Both launchers will be capable of adjustment in both elevation 
and azimuth. 
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VII MATHEMATICS 

A method has ban developed for solving the point mass 
problem undar tha following assumptions: 

IS 
(c) 

13 

Drag is nagUgibla. 
Specific impulse la constant. 
Time delays dua to rotation of tha craft and fallura 
of too buraar to darelop full thrust Immediately ara 
nagllglble. 
Relative velocity and relative position ara known. 
Tha optimum path la followad corresponding to the 
hosing time chosen. 

The Method detemLnesi 

(a) At what tlaes hoaing la possible. 
(b) Tha fuel consumption which corresponds to any chosen 

hoaing tlae. 
(c) Tha path of minimum fuel consuaption (if such a path 

exists). 

For any chosen bowing tine, the optima path can be specified in 
terns of thrust. 

The method aeons particularly well adapted to use in a Com- 
puter in the field, as the parameters of the craft mead not be 
specified beforehand. All of the parameters of the craft and of 
the Initial oonditions are included in a single equation. The 
method is basically graphic, as it seems that any method will be, 
because of the logarithmic relation between velocity and fuel 
oonsumption. It consists of a aingla grid, as shown on fig. (25), 
which oan be prepared in advance, and which represent« the dis- 
tance from an origin, as a function of time, for all possible 
craft trajectories, which may involve operating the thrust unit 
all the way to tha interception point or cutting off the thrust 
unit at any point and coasting the rest of the my. Thrust is 
considered constant during operation of the thrust unit. The 
heavy curved line represents the trajectory aa long as the craft 
is under thrust. After thrust has been cut off, the distance of 
the craft from the origin is given by points on the tangent to 
the curve at the point of cut off. 

By a simple graphical method, the target trajectory can be 
plotted on the grid, and an example is given by the dashed curve 
on fig. (28). These trajectories are represented by hyperbolas,' 
whose shape and location depend on the relative velocities and 
coordinates, and on the specific Impulse of the craft. Possible 
points of interception of the target by the craft are given by 
intersections of target and craft paths on the grid. For exam- 
ple, points A, B, and C on fig. (28) represent possible inter- 

Ik • '» 
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caption points. Point A represents an intareoption «bare the 
craft thrust unit is operating all the way. The interception 
shown by point * requires that the craft burn 0.8 of its ini- 
tial, gross weight as fuel, end then coast to interception. 
Point C, the point of n tangency between the target curve 
and the craft curve, represents the interception corresponding 
to minimum fuel consumption (in the ease shown» 43.SJC of ini- 
tial gross weight). The eagle at which thrust aust be applied 
is given by a aeparate equation after a particular path of 
interception has been determined. 

The aethod is being extended to include the problem of 
proceeding to a fixed point in space. In this case, drag is 
considered negligible and change in gravity and rotation of the 
earth have been ignored. 

Preliminary analyses have been made of the connection of 
errors arising during the homing stage, the problems of infra- 
red homing, and of approximate methods of solving homing orob- 
iems. 

Studies have been initiated or paths or minimum fuel con- 
sumption in the atmosphere. 
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VIZI PJÖPÜLSIOH 

A performance stud/ has bean completed of the ram-jet engine 
burning both lean and rich fuel-air mixtures at altitudes up to 
60,000 feet and at flight velocities up to a Haoh amber of 6. 
This study is in addition to the study previously oonpleted for 
the rest-jet burning the stoichiometric fuel-air mixture. The 
next step in these raa-jet studies «HI be the eoaparison of 
flight paths of rant-jet engines burning lean, stoichioaetric» 
and rich fuel-air Mixtures. Curves of raa-jet gross thrust and 
specific impulse as functions of fuel-air ratio are shown on 
figures (24) and (26). Fro« these it nay be seen that gross 
thrust usually is a maximum at approximately the stoichiometric 
fuel-air ratio (.0665), whereas the specific impulse is improved 
by the use of leaner mixtures. 

An initial study of the turbo-jet engine operating at 
flight velocities up to a liaeh number of 5.5 at altitudes up to 
60,000 feet and at various compression ratios is being completed. 

Apparatus for investigating the factors affecting the speed 
of flame propagation in combustible mixtures has been completed 
and placed in operation, and is shown on fig. (26). Initial 
tests indicated certain deficiencies in the apparatus which have 
been remedied, and a series of tests is now underway to determine 
the effect of moisture on flame propagation. Typical curves of 
flame speed as a function of mixture ratio for two values of 
water vapor partial pressure are shown on fig. (E7). The fuel 
used was propane. 

Apparatus for the investigation of heat transfer proble 
has been designed, and fabrication of the burner and frame are 
underway. Procurement has been initiated of various items neces- 
sary for the test apparatus, and space for the set-up has been 
allotted. 

In the theoretical investigation of raa-jet cooling require- 
ments calculations have been made of equilibrium temperature, 
velocity, and density of the gases being burned in a burner of 
uniform section, for a Mach number of the craft equal to 2 at 
40,000 feet, assuming a divergent diffuser v.lth normal shock at 
the entrance and ideal conditions thereafter to a characteristic 
velocity of the unturned gases at the beginning of combustion. 

Analytic studies of the energy and thermochemistry of fuels 
have been initiated, and red fuming nitric acid-aniline with a 
mixture ratio of 5:1 by weight is currently being investigated. 
The necessary calculations for the construction of an enthelpy- 
entropy diagram for the products of combustion of this system are 
nearly complete. The proposed diagram will have lines of con- 
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Fig.  (26) 
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•tent temperature and pressure, and, for a chosen combustion 
chamber pressure, «ill permit the evaluation of energy available 
for any expansion ratio. 

At the request of the Air Materiel Command, a study has 
been made of Measurement techniques for the determination of jet 
velocities. The direct speetrographic aethod based on the 
Doppler effect is considered to be the aoat promising. 
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XX RESEARCH TECHNIQUES 

The design and construction of nost auxiliary schlieren 
components for the supersonic wind tunnel have been completed. 
These components include the schlieren camera, which was of 
special design, the shadowgraph screen with frame, the flash 
unit, and other auxiliary units of the light source. The 
camera uses a 40 inch aerial camera lens and a synchronised 
shutter. The schlieren iaages rre recorded on a 4 x 5 flla. 
The flash unit» which «as constructed in the electronics shop,, 
is used for flashing the type B-H6 aeroury laap at •mry high 
intensities. A ground glass surface is used for the shadow- 
graph or tor nearly full size schlieren observation. The 
schlieren system nas made very flexible to cover a large range 
of conditions and uses. 

Studies were continued of the absorption method of den- 
sity measurement in supersonic wind tunnels. This method de- 
pends on the Introduction of a foreign gas into the circulating 
air of the tunnel. This foreign gas «ill absorb a certain 
spectrum b&nd of ultra violet light. By using a monochromatic 
light source of this wavelength, the absorption of light in the 
test section »ill depend on the density distribution of air in 
the test section. A photogrßuhlc plate exposed to this light 
Bill record the density distribution, which can then be evalu- 
ated quantitatively by photometric methods. At low densities 
the accuracy of this method may exceed that of the interferom- 
eter. A schematic diagram of the proposed system is shown on 
fig. (28). 
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X PROGRAM PLANNED TOR NEXT PERIOD (1 FEBRUAR! > 1 APRIL, 1947) 

(«0 Aerodynamics 

1. Trajectory studies, and stability and controllability 
studies will be continued. 

2. The supersonic wind tunnel «ill be completed, pre- 
liminary calibration runs and tests on the balance 
system will be carried out, end a preliminary re- 
port «ill be completed on the design, construction, 
and operation. 

(b) Design 

1. Design studies of a possible guidance test vehicle 
will be continued, and further preliminary design 
studies of multi-stage missiles utilizing ram-jets 
will be carried out. 

S. One or more of the most promising configurations 
developed during the aeries of preliminary design 
studies .«ill be selected, and the studies necessary 
for the completion of Phase I ^ill be initiated. 

(c) Outdance 

1. The design of an intelligence coder and decoder,          j 
will be continued. Preliminary schematic diagrams 
will be completed and the construction of bread- 
board models sri.ll be started. 

2. Preliminary studies leading to the design of com- 
puters for this project will be completed, and the 
design of an actual computer will be carried through 
the block diagram stage. 

3. A theoretical study of various types of homing de- 
vices will be completed. Design work will be 
started on a homing system, or two separate systems, 
such ES ground illumination and infra-red. 

4. The assembly of redar sets to be used for test 
srork in the micro-wave laboratory will be completed. 

5. Additional K and S band test equipment will be ob- 
tained artf placed in service in the micro-wave lab- 
oratory. 

j 
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6. Guidance equipment for the guidance flight test ve- 
hicle «HI be designed. 

(d) Launching 

1. Design studies of rocket launchers will be continued. 

2. further studies of solid fuel rocket units will be 
conducted. 

1. Studies of paths of minimum fuel consumption within 
the atmosphere »Till be continued. 

2. The analysis of the correction of errors which arise 
during honing will be continued, and the analysis of 
the problea of rotating the craft during honing will 
be started. 

S. If tine permits, development of the theory of infra- 
red honing will be continued, and the study of the 
probability- of hits under different kinds of frag- 
mentation will be started. 

(f) Propulsion 

1. apparatus for the investigation of the burning of 
gasoline or other hydro-carbons under conditions 
which will be encountered in a ram-jet at high alti- 
tudes and supersonic speeds will be designed. 

2. An investigation of the ges velocities at the exit 
from a ram-jet combustion chamber for various heat 
additions as related to high Mach number v.lll be 
made. 

5. Investigations of the efrect of moi.iture on flame 
propagation will be completed and investigations of 
the effect of turbulence will be initiated. 

4. Apparatus for the investigation of heat transfer 
problems will be constructed. 

• 5. Studies of the propulsion properties of rocket 
fuels will be continued with the investigation of 
additional mixture ratios for the nitric ncid- 
aniline system. 
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A-88 Bevy Department Attnt Fire Control Design 

Washington £5, D. C. Dir. 
Attnt TD-4 

A-64 Coananding Officer 
A-89 Chief of the Bureau of Baval Air Material Center 
thru Ordnance Philadelphia, Pennsylvania 
A-42 •avy Department 

Washington 25, D. C. A-55 Co—finding Officer 
Attnt He» •aval Aircraft Modification 

Unit 
A-45 Chief of the Bureau of JohnsviUe, Pennsylvania 
thru Ships 
A-45 Bavy Departaant A-58 Poanmidlng Officer 

Washington 25, D. C. thru Signal Corps Engineering 
Attnt Code 545 A-60 Laboratories 

Bradley Beach, lew Jersey 
A-46 Chief of Chenlcil Corps 

noon 41 569, Pentagon Bldg. A-61 Coananding Officer 
Washington 25, D. C. 0. S. Baval Air Missile Test 

Center 
A-47 Chief of naval Research Point Mugu, California 
thru Havy Departaant c/o 0. 8. Baval Station 
A-48 Washington 25, D. C. 

Attnt Technical Xnforaa- 
Port Huenene, California 

tion Section A-62 Coananding Officer 
0. S. naval Ordnance Test 

A-49 Chief Guided Missiles Branch Station 
Tefihn1r.nl Coaaand Znyokern, California . 
Edgewood Arsenal, Maryland 
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A-69 
thru 
A-71 

A-72 

A-78 

A-74 

A-7S 

A-76 

A-77 
thru 
A-78 

A-65     Cn—ititling Officer 
Woadover Field 
Wendover, Utah 

A-64 Director, David Taylor Modal 

A-66 
thro 
A-«8 

A-79 

Washington, 0. C. 
Attnt Aaro Mechanics Division 

Director, Rational Advisor/ 
Coaaittee for Aeronautioa 
1600 la« Haapshire ATB., mr 
Washington, D. C. 
Atta* Mr. C. H. 

A-80 

A-81 

Director, Baval Research 
Laboratory 
Anaooatia Station 
Washington, D. C. 

Director, Speoial Devices Center 
Office of «aval Beaearoh 
Sands Point 
Fort Washington, Long Island, 
Hew fork 
Attni Technical Inforaatlon 

Desk 

Director, 0. S. Wavy Electronics 
Laboratory 
Sea Diego, California 

Bead of Postgraduate School 
V. S. naval Academy 
Annapolis, Maryland 

•aval Liaison Officer 
Signal Corps Engineering 
Laboratory 
Fort Monsouth, lev Jersey 

A-82 

A-85 

B-l 

B-2 

B-5 

Office of the.Chief of Ordnance 
Research k Development Service 
Rocket Devalopaent Division    B-4 
The Pentagon 
ffiashiagton 25, D. C. 

Office of Chief Signal Officer 
Engineering and Technical Services B-5 
Engineering Division thru 
The Pentagon B-8 
Washington 25, D. C. 

Offieer-la-Cbarge 
Bureau of Ordnance Exper- 
imental Unit 
Hydraulics Building 
national Bureau of Standards 
Washington 25, D. C. 
Attnt Dr. Dryden 

Offlcer-in-Charge 
•aval Ordnance Laboratory 
•aval Qua Factory 
Washington 25, D. C. 

it Servlc i 
Offioer-in-Charge 
Research • Develo, 
Suboffice (Rocket; 
Fort Bliss, Teas 

Watson Laboratories 
Air Materiel Cosaand 
Eetontown, lew Jersey 

Watson Laboratories, AMC 
Caabrldge Field Station 
250 Albany Street 
Caabrldge 59, Massachusetts 

Aviation Supply Officer 
Oxford Avenue et Martin's 
Mill Road 
Philadelphia, Pennsylvania 
Attnt Captain Welborn 

Bureau of Aeronautics General 
Representative - ED 
90 Church Street 
Hew lork 7, H. r. 

Bureau of Aeronautics 
General Representative - CD 
Wright Field 
Dayton, Ohio 

Bureau of Aeronautics 
General Representative - WD 
624 Van Buys Building 
Los Angeles 14, California 

Chief of the Bureau of 
Ordnance 
Havy Departaent 
Washington £5, D. C, Rs9 
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B-9 Chief of Naval Operations B-88 Co—ander Operational 
thru Navy Department thru Developaent Fore* 
B-1S Washington 88, D. C. B-88 Care of Fleet Peat Office 

Attnt Op-67 I— Xoxk City, Re« Zork 

B-14 Commander la f%*T* B-80 Director of Research & 
0. 8. Atlantic IlMt Developaent 
e/o Post—ster, MM Xoxk, V.l. War Departaent Qeneral 8taff 

The Pentagon 
B-15 Gowatar in Chief 

0. C> Pacific Fleet 
Washington £5, D. C. 

e/o Post—ster, B-Sl Director, Seaooast Service 
San Francisco, California Test Section 

Army Ground Forces Board Mo.l 
B-16 Cr>—mull nu General Fort Baker, California 
thru Any Air Forcaa 
B-19 Washington 25, D. C. B-88 Head of Ordnenoe and Gunnery 

Attnt AC/AS-4} DRE-ft 0. 8. Naval Academy 
Annapolis, Maryland 

B-80 Co—»filling Qeneral 
Army Ground Force» B-88 Office of the Secretary of 
Fort Monroe, Virginia War 
Attni Chief of Development The Pentagon, Room 8-S-880 
Section - GHDEV-9 Washington £fi, D. C. 

B-21 Coaaanding General B-84 Ordnance Advisory Committee 
Aberdeen Proving Ground, Md. on Guided Missiles 
Attnt Ballistic Research General Radio Company 

Laboratory 875 Massachusetts Avenue 
Cambridge 88, Massachusetts 

B-88 Commandant of the Marine Corps Attnt Dr. H. B. Richmond 
thru Headquatera, D. 8. Marine Corps 
B-25 naahington, D. C. B-SS President 

Attnt 0-8 (Special Weapons) thru Army Ground Forces Board No.l 
B-S6 Fort Bragg, North Carolina 

B-84 Commandant 
Armed Forces Staff College B-87 President 
Norfolk 11, Virginia Army Ground Forces Board No.4 

Fort Bliss, Texas 
B-25 Co—nnrier, Naval Air Test Centex 

Patuxent River, Maryland B-88 Professor of Ordnance 
Attni Director of Teats 0. S. Military Academy 

West Point, N. Z. 
B-88 Co—ending Officer 

Haval Air Experiaental Station B-89 Secretary Air Tactical 
Philadelphia, Pennsylvania School 
Attnt Supt. AH. Air University 

Tyndall Field, Florida 
B-27 . Commanding Officer Attnt Research & Develop- 

-Naval Aviation Ordnance Test aent Division 
Stetion 
Chincoteague, Virginia 
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Secretary Special Board 
of the Marine 

n>«H— corpa Bohoola 
Qnaatleo, Virginia 

omee of Chief Signal 
Officer 

• Teohnleal 

D. C. 

Boll Airenft Corporation 
•lagan fall«, Baw Iork 

C-BB 

C-B5 

C-87 

C-29 

 4.  

General ELeetrie Conpany 
Project Borneo 
Sobeaeetedy, Bow fork 
Attat Or. R. V. Portar 

Oonanl Eleetrlo Conpany 
Aviation Dlvialon 
Seheoeotady, Boo fork 
Attat Mr. S. A. Schüler, Jr 

Mr. Phillip Claaa 

Oloan L. Martin Coapany 
Baltlanro 8, Maryland 
Attm Mr. W. B. ~ 

Goodyear Aircraft Corp. 
Attat   Mr. B. Banlin Akron 17, Ohio 

Attat   Mr. A. J. Potoraoa 
C-6 Ball Telephone Ubontorlee 

Murray Bill, Ban JTereay C-58 Bugboa Aircraft Conpany 
Attat   Dr. V. A. BaoBalr Culvar City, California 

Attat   Mr. 0. B. Svana 
C-7 nanrttv Aviation Corporation 

Spoeial Produota Developaent, C-89 M. W. Kallogg Conpany 
Bast Foot of Danforth Avo. 
11S00 Sfaeraen flay Jaraay City 8, B. J. 
Bortii Bollywood, California Attat   Or. G. B. Maaaorly 
Attat   Mr. R. B. Rueeell 

C-4S McDonaall Airenft Corp. 
C-8 BonUx Aviation Corpontion St. Louia SI, Mieeouri 
tarn Spooial Produota Develop- Attat   Mr. Q. V. Covlngton 
C-8 •ant, Baat 

feterbero, Bo» Jeraay C-46 Northrop Airenft Zae. 
Attnt   Or. Bamar Solvldge Bawtborao, California 

C-10 Booing Aircraft Corporation C-61 Radio Corporation of 
Saattla 14, mahington Aaarlea 
Attat   Mr. B. B. Balaon Princeton, Bow Jaraay 

Attat   Mr. A. ». Vance 
C-13 Conoolidatod-Vultee 

Airenft Corporation C-S3 Republic Aviation Corp. 
Downey, California Military Contract Dept. 

• Attnt   Mr. V. V. fiobineon PaimLngdale, L.I., B.r. 
Attnt   Dr. ffllllan 0*Donnell 

C-16 Curtiao-trlgbt Corporation 
ColHBbua IB, Ohio C-54 Ryan Aeronautical Coapany 
Attnt   Mr. A. Darby Undberg Field 

San Diego 1£, California 
C-18 Douglaa Aircraft Coapony Attat   Mr. B. T. Salnon 
thru 8000 Ocaaa Boulevard 
C-19 Santa Monlea, California C-67 Sparry Gyroaoopo Conpany 

Attat   Mr. B. B. Rayaond (1) Garden City, Bew Xerk 
Mr. E. P. Burton   (1) Attnt   Mr. G. E. mate 
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C-l 
thru 
C-5 

C-4 

C-ll 

C-1R 

C-14 

C-15 

C-17 

Applied Fhyalea Laboratory 
John« Bopklas Unlwalty 
8Uw Spring, Maryland 

Ball Aircraft Corporation 
Kiagara fall«, law Xork 
Attnt Mr. R. H. Stanley 

Cousolldated-Vultee Aircraft 
Corp. 
Lona Star laboratory 
Daingerfield, Ta 

TMlHWTTTBLgA 
Devalopaant Contraat Offloer 
Appllad Phyalee Laboratory 
Johna Hopkins Bntvsraltgr 
86a Georgia Avenue 
Silver Spring, Maryland 

Coaeolidated-Tultee Aircraft 
Corp. 
Downey, California 
Attnt Mr. C. R. Irvine 

Cornall Aaronautleal Lab. 
Buffalo, law lork 
Attnt   Or. C. C. fumes 

Cnrtlaa-irrlght Corporation 
Coluabus, Ohio 
Attnt Mr. Braea Baton 

Douglas Aircraft Co. 
EL Segundo Branch 
EL Segundo, California 
Attnt Mr. E. H. ~ " 

of Aaronatttlea Rap. 
Cornall Aaronautleal lab. 
pflflf SB 
Buffalo, law Xork 

Developnent Contract Officer 
Coneolidated-Vultee 
Aircraft Corp. 
Daingerfield, Texas 

Repreeentattve-in-Charge, BOAER 
Conaolldatad-Vultee Aircraft Corp. 
Vultee rial* 
Downey, California 

Davalopaant Contract Officer 
Cornall Aaronautleal Lab. 
Buffalo, lew Zork 

Bureau of Aeronautic« Rep. 
Curttss-wright Corporation 
Coluabue IB, Ohio     4 

Bureau of Aaronautlea Rap. 
Douglaa Aircraft Coupeny 
EL Segundo, California 

C-SO Eaataua Kodak Coapaay 
Mary Ordnance BLvlsion 
Rocheater, lew Zork 
Attnt Dr. Herbert Trotter 

C-ZL  tulrchild Engine & airplane 
Corporation 
Pilotleaa Plane Divialon 
Jaaalea, L.I. Bear Xork 
Attnt Mr. J. A. Slonin 

C-SS The «renklia Institute 
Laboratorlaa for Reaearoh 
and Developaent 
Philadelphia, Fa. 
Attnt Mr. R. H. Mc&urren 

•aval Inapaetor ef Ordnanea 
Mary Ordnance Division 
Eaatnan Kodak Coapaay 
SO Meat Mala Street 
Rocheater 4, Mow fork 

Repraaantativa-inNCharge 
FairohlU Eaglna * Airplane Corp. 
Pllotlaaa Plane Division 
184-10 Jaaaica Avanue 
Jaaalea, L.I. Bew Zork 

Coaaanding Officer 
Haval Aircraft Modification 
Unit 
Johnavllle, Pennsylvania 
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C-M 0«ml KUetrle 
Federal ft Marine 
Cu—srolal Division 
Seheneetady, Mew fork 

Devslopnont 
Contract Officer 
General Electric Co. 
Seheneetady, Mew fork 

C-86 

AVUH  «.II. tM.-j.vm. 

Olem L. Martin Coapany Bureau of Aaronautlea 
Baltimore, Maryland Representative 
Attnt Mr. W. K. Ebel Clean L. Martin Co. 

Baltiaore 8, Maryland 

C-88 Goodyear Aircraft Corp., Bureau of Aeroaauties 
Akron, Ohio Representative 
Attas Dr. Carl Arnatota Goodyear Aircraft Corporation 

Akron 15, Ohio 

C-80 Oruaaan Aircraft Bureau of Aaronautlea Representative 
Engineering Corporation Gniaaan Aircraft Engineering Corp., 
Bethpage, Long Island, M.X. Bethpage, L. I. M. X. 
Attnt Mr. Ulllaa T. Scbwendler 

C-K Hughes Aircraft Coapany Bureau of Aeronautic« 
Culver Cits*, California Representative 
Attai Mr. R. B. Boppar Douglas Aircraft Co. 

XL Segundo, California 

C-M Jat Fropulaloa Laboratory Offloer - in - Charge 
thru California Institute of Resaareh ft Development 
C-86 Technology Service Suboffice (Rocket) 

California Institute of 
Technology 
Pasadena 4, California 

C-86 Kaiser Aeetalnga, Inc. Bureau of Aeronautics Rap. 
Bristol, Pennsylvania Kaiser Fleetwlngs, Ino. 
Attnt Mr. Carl DaOanahl Bristol, Pennsylvania 

C-87 Kellax Corporation Inspector of naval Mat'l 
Haw Iork, Ma« Iork 80 Church Street 

Maw Iork 7, Mew fork 

C-88 M. M. Kellogg Coapany Inspector of Maval Mat'l 
Jersey City, Maw Jersey 3080 Borad Street 

Kawark 2, Mew Jersey 

C-40 Chalraaa, MIT, CMC Bevy Ordnance Resident 
thru Project Meteor Office Technical Liaison Officer 
C-41 Meaaaehusetta Znat. of Massachusetts Institute of 

Technology Technology 

| 

Cambridge, Maaa. Boon SO-C-185 
Canbridge, 89, Mass. 
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C-42 McDonnell Aircraft Corp. 
St. Louis, Missouri 
Attnt Mr. H. A. Stool 

Bureau of Aeronautios Bop. 
McDonnell Aircraft Corp. 
P. 0. Box SIB 
St. Louis 21, Missouri 

C-44 North Aaorloan Aviation Inc. 
Los Angela«, California 
Attnt Dr. Hi. Bollay 

Bureau of Aeronautios 
Resident Representative 
Municipal Airport 
Los Angeles 45, California 

C-46 
thru 
C-47 

Prlnooton Universitär 
Physics Department 
Prlnooton, low Jersey 
Attnt Dr. H. D. Smyth 

Dr. John A. Rheeler 

Development Contract Officer 
Princeton University 
Prlnooton, Mew Jersey 

C-46 
thru 
C-60 

Prlnooton University 
Prlnooton, Mew Jersey 
Attnt Project SQUID 

Commanding Officer - 
Branch Office 
Office of Naval Research 
90 Church Street - fin. 1110 
Mow Xork 7, Mow Zork 

C-62 Raytheon Manufacturing Co. 
ffaltham, Massachusetts 
Attnt Mr. R. C. Saunders 

Inspector of Baval Mat'l 
Park Square Building 
Boston 26, Massachusetts 

C-55 S. IT. Marshall Company 

Washington, D. C. 

Inspector of Baval Mat'l 
401 Water Street 
Baltimore 2, Maryland 

C-56 Sparry Oyrosoope Co., Inc. 
Qroat leek, L. I. B. Z. 

Inspector of Baval Mat*l 
50 Church Street 
Bow fork 7, M. Z. 

C-68 United Aircraft Corp. 
Chance fought Aircraft Dir. 
Stratford, Conn. 
Attnt Mr. P. S. Baker 

Bureau of Aeronautics Rep. 
united Aircraft Corp. 
Chance Taught Aircraft Div. 
Stratford 1, Conn. 

C-69 United Aircraft Corp. 
Beseareh Department 
East Bartford, Conn. 
Attnt Mr. John G. Loo 

Bureau of Aeronautics Rep. 
United Aircraft Corp. 
Pratt ft Whitney Aircraft Div. 
East Bartford 8, Conn. 

C-61 University of Texas 
Defense Research Lab. 
Austin, Texas 
Attnt Dr. C. P. Boner 

Development Contract Officer 
600 East 24th Street 
Austin 12, Texas 

C-62 willys-Overland Motors, Inc. 
Maywood, California 
Attnt Mr. Joe Talloy 

Representatlve-in-Charge BUAER 
Consolidated-Vultoe Aircraft Corp. 
Domey, California 
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I 
1lTlE: Progress Report No.5 Project MX-794 Period 1 December 1948 - 1 February 

1947 Project "Wizard" 
"'UTHOR(S): Conlon, E. W.; Nelson, W. C; 
ORIGINATING AGENCY: University of Micblgan, Ann Arbor, Mich • 
. P\JIUSHED BY: (Same) 

Various design problems are analyzed for ground-to-alr mlssUe capable of intercepting 
and destroying aircraft operating at altltudes up to 500,000 ft and at speeds up to 4000 mph. 
Supersonic wind tunnel for aerodynamic tests ts nearing completlon. The command guidance 
system ts In the design stage , ... bUe other guidance problems are stUlIn eXperimental stage. 
General sUrTey of launching methods ... as conducted. Ramjet and turbojet engines, as ... ell 
as rocket engines, baTe been considered as means of propulsion. 

\ 

DISTRIBUTION: Copies of thts r eport Obtainable from Air Documents DITislon; Attn: MCIDXD 
DIVISION: Guided MlssUes (1) I A ISUBJECT HEADINGS: M1ssUes, Guided - Development (82920); 
SECTION: Deslp and Description (12) ,r I MlssUes , Guided - Propulsion (63450); MlssUes, Guided -

'I Deslp (82909); M1ssUes - Guidance and control (62030); 
ATI SHEET NO.: MIssUes , Guided - Launching (63075); MX-794 (82920) 
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 88TH AIR BASE WING

WRIGHT-PATTERSON AIR FORCE BASE OHIO

12 May 2016

88 CS/SCOKIF (FOIA)
3810 Communications Blvd

Wright-Patterson AFB OH 45433-7802

Defense Technical Information Center

Attn: Mr. Robert Stokes (DTIC-R)
8725 John J. Kingman Rd, Suite 0944
FtBelvoirVA 22060-6218

Dear Mr. Stokes

This concerns the following Technical Reports:

The following records have been cleared for public release by HQ AFMC/PAX on 13 June 2007. The
reviews were performed by the following Air Force organization: HQ AFMC/PAX. Therefore, the
following records are now fully releasable to the public. See attachment 1.

Technical Report number: ADB816663
Technical Report Title: Project "Wizard" Progress Report No. 1
Technical Report Date: June 1, 1946
Previous classification/distribution code: Unclassified

Technical Report number: ADB816741
Technical Report Title: Project "Wizard" Progress Report No. 5
Technical Report Date: 1 December 1946 - 1 February 1947
Previous classification/distribution code: Unclassified

Subsequent to WPAFB FOIA Control Number 2016-02428-F, AFMC-2016-0019, the following
record has been cleared for public release by HQ AFMC/PA on 4 April 2016. The review was performed
by the following Air Force organization: HQ AFMC/HO. Therefore, the following record is now fully
releasable to the public. See attachment 2.

Technical Report number: ADB817886
Technical Report Title: Project "Wizard" Progress Report No. 4
Technical Report Date: October 1 - December 1, 1946
Previous classification/distribution code: Unclassified

The following record is publicly available at the University of Michigan Library at the following link:
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/4989/bad5904.0001.001 •txt?sequence=4&IsAllo
wed=y.

Technical Report number: ADB804022
Technical Report Title: External Memorandum Report No. 7, A Simplified Method of
Calculating Ram-Jet Performance Applicable To High Mach Numbers
Technical Report Date: July 23, 1947
Previous classification/distribution code: Unclassified



Please let my point of contact know when the record is available to the public. Ms. Janet M. Caddell
is the point of contact for this request and she can be reached at (937) 904-0884, e-mail
Janet.Caddell@us.af.mil or the FOIA Office Main Line (937) 522-3095, e-mail wpafb.foia@us.af.mil.

Sincerely

Attachements:

1. AFMC/HO Memorandum, dated 11 June 2007
2. SAFPAOSP E-mail, dated 4 April 2016

RRIN BOOHER, Civ, DAF
Freedom of Information Act Manager
Base Information Management Section
Knowledge Operations


